Searching PA J 1/2 ^— v? 




PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-005900 
(43)Date of publication of application : 09.01.2002 



(51)lnt.CI. G01N 29/02 

G01N 29/18 



(21 Application number : 2000-184617 (71)Applicant : NGK SPARK PLUG CO LTD 

(22)Date of filing : 20.06.2000 (72)lnventor : ISHIKAWA HIDEKI 

SATO YOSHIKUNI 
HIROSE TAKAHIKO 
TOMONO KEIGO 
ISHIDA NOBORU 



(54) GAS CONCENTRATION SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas 
concentration sensor in which a specific gas component 
flowing through piping can be measured with high 
accuracy by reducing the pressure loss in the sensor 
and lowering the flow rate dependence of measurement 
accuracy caused thereby. 

SOLUTION: The measuring chamber outflow passage 
38a of the gas concentration sensor has a channel 
cross-section formed smaller than that of the measuring $ 



chamber inflow passage 37b. Consequently, a gas 
introduced from piping into the main inflow passage 37a 
is branched positively by a bypass passage 39 due to 
fluid resistance of the measuring chamber outflow 
passage 38a. The flow rate of gas flowing into the 
measuring chamber can thereby be limited to a constant 
level and the gas concentration can be measured stably. 
Since the main outflow passage 238b has a channel 
cross-section formed larger than that of the measuring 
chamber outflow passage 38a, gas delivered to the main 

outflow passage 238b through the bypass passage 39 is not subjected to a large pressure loss 
but flows smoothly into the piping. 
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<!: **xS)S-fe 2 4 <h ©ra1l=^*ti-5igK-C&-&o 

c<7>m2«t^i 3. 1 4. autm3«if&g& 

*'XfiS-fe^2 1, 2 2, 2 3*t^-*l^*lSltt$*ir 
^•5. fcf£U CtlP>#XSg-fe>-9"2 1 ~2 31*. ^,^ 

i 4 / <- v ^ ^.fc t <td ^ / \°— i> *rx <t ^-r 

■5c 

[0 0 3 4] tUt, #Vy>*>£ 1 1 j4>t>^$SLfc 

^•v-xa« 1 4icjis*i.mA<«;A$ttr. -?-<da— s?a< 

?it>*l&» £<D££»£Lfci£&«m (/■?— v?^*X) 
2l=«*g*tl-5. 

[0 0 3 5] COvX^rAlCli. /<-v*"X©ft 

«ss<D*j»-v>sj8it*«^^. m^ffliss (ecu) 

2 6(=<fcyfT'S:o-C^-i) <> CCDECU2 6JCI*. **Xjg 
JS-tr>-y-2 1 ~24 (JUT. r#xSS-tr>-9-2 5j t 

717. XD";hiUW3. -<Vi?i^$6?©SI 
7-j7^iX— S»l=*fLTttfflHa^*a7J-r-&o ft, EC 
U2 6li, #X2St>t2 5IZ*f LTt. -e<7)^->- 

^- ^ a>umm^ z m * -r 

[0 0 3 6] ^Xj8S-b>-9-2 5fl)fl|jgai;-?-<© 

S*)SSlcot^iJiB^r-5. #xag-tr>-9-2 5I*. m 

fE*ffiWiSm ; ?- (S^ASSY) *<fflt>C.*t^)o 
[0 0 3 7] m*B«)l=l*, #XiSlg-b>-9-2 5 1*. 0 2 




(=(*. IEB& • 5§ffffllH]g83 2A<ISS$4x^)[51ESg«itA 

Bl=/S— :>#X £^fciRA£fv£iffi Atti £ 1±£3SA*l 3 
4 aXt;35ttiTL3 4 b*flijtfcaiJ£S3 4t, E^&tf 
3SAfl,3 4 alzJlilU E©fl£3Mi£iRA£Sil£«iJ;t 
m3 4rt^^A-r-5f=«xD**x35AjiSS3 7i, SSUifl, 
3 4b Rt/KgCiiiil U m%m 3 4 rt(DKAffifv* SB 

^2im-r-5fc«>o**^3sai®K3 s £jwbj»**iti* 

•5, 

[0 0 3 8] **X3SA>1S&3 7(*. Eglc}£g|$;MRA 
£m£3IA-r-5£35AffiS&3 7ai, C<D£3SA>1S&3 
7 aRtX3SA7L3 4 aflJ^ClILT. ^35AiiK3 

7 a*35ti-S?RAffiSt*ai)S^3 4(z3SA£-t*-l>iq3£^ 
3SEAii»3 7bi:7!>^e,SJie*tL*. -7?, *'X3KUJilSS 
3 81*. 3&tti?l3 4 b|::ji>ILTiig3£M3 4fr£l!&A£ 
m£3?tii-f <5Sy;t^3iEHijtg&3 8ai> C(D;U£^3M 

3 8a *aE*l-5eRA^a*E©(cSiaj-r.5±35aijiS3 

8 bi*&|«ili*. -tLT. ^*tP,£aSAffi»3 7 
a iMiasiAlKa 7 b ;&t/?U5£^3KUi 
a»3 8 a £±35ttiiiS&3 8 b tO>mm»0>**lzmm 

Xill&3 91*. £3SAiI8&3 7 alzagA^tifciRAffim 
©-SS£#3&;*-t±-C£3Kaiffi8&3 8 bK2£tti-f<5 Clif- 
fy. MCK3 4i«i(c9KA-r«*Affifta>9ES^iMII= 

[0 0 3 9] (Si. *SS6eiJ<0**xiSS-b>-^2 5|C*JL^ 
Tf*. *<D3£Stt#l£ £3a'>$-& 
;ll5£^3StiiiIS&3 8 a (7>5fcl§»r® a££3!EAiiE&3 

7 b«>3i^i&B^sJ:y ; t,'^*<^c•^.«^:5^=»n^**^rt^ 

<&„ *fc. H»3 4rt<Dfi^|Sjl=jao-CSLMc«|?| 

3 5, 3 5' A<fi)rS©ffiSILf£ltgEi^r^lte»^^•C^,^ 
«. *LT, #Xj8g-fe>-9-2 5$*Pgl=ESLfc«SI 
"*?(*. SllS^3 4<Dg^lSj(iB&*spi:)Sy, S5Afl,3 

4 a»^3Sai?l3 4 bl* v I^3 4rt-CT^i4Stt 

[0 0 4 0] jg*&X?3 6, 3 5' I*. @3I=^-TJ: 
4SS(=«S**vfcSE^B6 2 <k. EC1RT6 1 *&0Hz 

>-y-Hi»SBiyair*3BEB*76 1 <fcy3i#tH**ifc 
UAttydJuy— Ke 5t. sax^e k s^i6 2 
xi;m*«iyaLy— h*e swEit^e 1 momms* 

^E— h*»6 4f=TrtgBT?@£-r6i!t : F*— 3 £A> 
e>J*&<> ttJS. X£Jl6 2<DXXa3 4«a>l|Bii. X 
?^r-X6 3 0XXX3 4fly<D^®t(5l?-a-r-6<fc5 




1$gfi2 002-5900 



coo4i] *xa®:xfxxiKttti]*»i=4ia-*- 

&#xSg-fe>-y-2 5<&g&IS ■ ;H«fflElK3 2<D«|j££ 

gttwi-rs. 0 4<o^D-vj7Eic^-r,fc5(=. #x»je-ti 

>-9-2 5<D|BSiRt;;1lg:i=(i, 7-f^P7'alZ7t5 1 
[0 0 4 2] fiX3W>iiHiatl::l*. K?-f/<5 2 

Sffli>tatatf 3 5 G&iiS3 5a#j) ^nmzfP 

©S<fB*l-l*. ffitt*^3 5 (S<IS§3 5bffilJ) IZT 
£<Dif<gA<JS£*u £P,fca>/<U— * 5 4$jMLTS 
J»A**i-S. -tUT. ^-f^P^P-tey-y-s 1 Xl*, 9 

^3 4rti=teit.s?aAffim<7)5 - asifffii*, ss^aiiHiffi 

•So ^LT. v-f^p^p-try-y-S 1 T?l*, ±t3e»B* 
M&tflftAffiftaAlc&^ftXXa-T 'V zft+m l/CX 

[0 0 4 3]*l:, #XiS®-te>-y-2 5<DS"JSHaic-o 

6ffli^-caaaix«i?«:3*«i=tt. saw 3 5 a **& 

XXXSXXU «0»B*aft«Sfll«3 5 bl=*ySX 

ii»Affi«*«>/<-5>#xo!)#xajt(=(6cre8iftBg 

<DXUA<fc-5„ 0«jLI*B5 (a) (=*-r«fc5l=. /<— i? 

©xu-efc-5efiiBtpaTii*/h*<. 05 (b) 
fc-fe>-9-ta*s«iyai-rci:ic«fcy. ^xassetut 

[0 0 4 4] «A«SR»«J4<©^«-Cfc*^^>«ffl 
ttot. -b>-9-ffi7jA<^C+i*t«. ■t■©■tI>-y■tll7JA^^, 

[0045] ^u. jiaufc*3i=. 
m=F3 5 (2HIS3 5 a <»:g©&3 5 b) <Dnmmm<D 

[0 04 6] 

c=l (XT-XBiia^ffiis) st mmmw - <d 
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tiexC (2) nmrnzm^T. mtssc d) t>&t>titz 
&mc&v mammon (-o^y, ^^><?>**x 
jgsx k) (z&gs-r-s., 

[00 4 7] 

[»i ] 

7 R Tg • ZCprtXn . , , ^) 
ZCvnXn • ZMnXn 



[0 0 4 8] fl. 5C (2) Rl*g#3tgu Tgli 

&«&*4£^f=i!&A£§tCDS]£. CpnttBRA3Sai= 

[0049] tut, -ties (2) oia^e.. ai*. 

m X k £ MET •& ^ £ A<T5 # 

[0 0 5 0] Jai±<D<*:5(=«^*+ifc**]5SflfiJ«) 
#x»g-te>-y-2 5<D1±flEl::oi.vcitt0Jjf E8(=, 
0 2|c^Lfc**XiS®-tr>+t-2 5£>tt&g£. 01 Qlzjjk 
Lfcft*S!<D#XigS-fe>-9- (KIT. rftjfc-fe^-y-j t 
fcl*-5> 1 2 5iOtfcK-CifffiLfcllSie9*^-ro 138 

(a) fi. 1 0 0Iel©aiJS^ffofci:#fl>5^-b>v'> 
ya>lHl»n [0] E©£2Ui-5#XC>55SQ [I/ 
mi n] (D&iti'i 1 ?*— 9t LTi*Lfc*,fl>T?&y. 
0 8 (b) I*. El=$S5^i)^xa»3SESQ [I /mi 

[kpa] «>*#$$*LfctroT?&-5, 0*. mm< 

[0051] (SS, *HeH=fi6ffl Lfc#X&g-te>+HDS- 

mmm<Dtf*mm.-bi'-*2 si*. gg*<$*)3. 5mm© 
i-^fiR^tirfcy. aos^3 4©isg <<*>) *<i 2m 

m. £35A>Ii&3 7 a&t;aflSM3iEAiSK3 7 bCOItg 
(*) A<*lC4. 8mm. jH3t^35ai>18&3 8 a Xtfi 
3KttliiK3 8 bO»ES (*) A<ftl:2mm. 
AXM3 9 0)tg]^1 0mm|;JBfi£*^Tt^-5o * 
fc. S53gS3SAiiS&3 7 b tDS^3SaiiSK3 8 a iff) 
MttlHIBM4t2 5mm, *f|B]-f SS^S?^ 3 5 . 3 

5* m<Dmm<4 5 mm. ±ssAiiK3 7 aai;±35m 

>1K3 8 b 1 6mm. 3M££3 4 i/^/<Xl 
S3 9 tOia«P5ffiSIA<2 1 mmfZff^jkJl-Cl^. 
[0 0 5 2] =*iR*U ifcRflJi: L-C(OftJtH:>-tM 

2 sro^iiso^wi. ^^sstijiisi 3 saayt 



3&tii>i8&1 3 8b(DlSS (*) *<*(=4. 8mmCUfcj£ 

sji-ci.'v.sjafcKsu-cii. *fx;B®-tz:>-9-2 5 tm-m 
ttt?fe?>o o£y. ttSE-t^-y-i 2 5t?i*. jfflS^SSA 

ili&l 3 7b tail^M55BbiiKl 38a <t A<H C*£ 3 
<D3SSWrffi^=ff-r-5<Dlc»U #X2gfi-fe>-9-2 5 T- 
I*. U£^3&tiailg&3 8 a <&3&IS»r® j&<. ;1i]3^35AiI 
SS3 7 b <753SSSBf®* y t'h$<'SSJ:5l=^fig**T.-C 

i*-&£-<?mft£. 

[0 0 5 3] 08 (a) A* 3 1=» «e*-b> 

+M 2 5©^, 3fcSQA<1 0 [l/mln] fUg*"*? 
l*££Lfc*>V>yA<m?:h.-CC''.5;6<. 2 0 [l/m 

Jf>C40 [l/mi n] ^-ia^-St 5X"tr>->>^CD 
»l*9O0Ki± <9 0%fel_t) KtSIU tli-^^S 
Jg©jBJ£A<T nJ&fttt®!::©) o -cu-s. 

[0 0 5 4] CftlCttU **Xiga4z>-9-2 5<Dlg^ 
I*. aSQA<5 0 [l/mi n] £T*iiflO UTt 3 *-fe 

>->>y©Eaii-fe*n-t?fcy. «c Lfeajgntasft* 

I*. ;H^3SEAjSSi 3 7 b t;H5t^3iEttijl»3 Sat 
<D3KK»r®7!><SlM::!? Ll*fctf>. »]^35AilKl 3 7 

bA>t>aij;£^i 3 4izmKZtLtziiz.it* iztAsHZnm 

JSift£glt£cift<aj3£^35aiiIS&l 3 8al:SCBJ 
<. BB©^'b£A35BBilKl 3 7 a lc3?A£*ifci!RA^ 

mi*. 7jfRiemLr/N*'f-'\ , xaKi 3 Qizftzn-rz&i) 

4,. ttft;10S^1 3 4lc3SAL-V>-r<4--5. -<75iKS. 
El?A^e.#A**i-S35fi*<ig*n^-*(z-D*i-C. fltfl 
3 4W(C3!EA-r-5©ASm («jfflS^) OSSS*^ 
-r-So c<©ai^l 3 4rtl:iAStifcfA 

A<BSf t ft y . #X£g<CIEJi6ft;H£A<m*h.ft < ft -5 

4,<D<t#s.e,ti-So o*y» t^sfe-tr^-y- 1 251*. mm 

[0 0 5 5] CtllC^U **XfiStV9-2 5t?li. H 
S^3 4l=^A*^xfc^liv XKHrSO/hdl^aijeX 
35ttia»3 8 alc#tb*ti*Ci:lzftSfcto. co>ai% 
S3iEttliiK3 8 alCTSSljjgfit^gltSCtlcftS,, C 
;1J^3 4^&;li]^dSttiil%3 8 a(=$tti$ 
*i-5?3^(DS!EgA</J>$ < ft*fc«). SHU 3 4 $35+1* 

Rossis. t>t^-ci*aiis^gsAjiK3 7 b zzatLzx 

X<D35SA<-Sl=$fl(E Clt left y. Etf*%6iS!£ 
A>iK3 7 a\zm\Ztltzfi*0)1*l* /U/<*m&3 9 
lc»35Lr^3StUiiiK3 8 b(rj3!ffi3;h..&3iES*<ffl**6<) 

ic*#<fts. t©es. E@$is«i**x©ss*A<ia 
«-*i=*»**i» a«sft#^»s<Dtta*««-r* 

aOS^35aiJIS3 8 a<0358Br®£a?S^35 




(9) 



Ail 85 3 7 b09kttKaiJ:y C*l= J: 

[0 0 5 6] g=fc. 08 (b) Iz&tUt^ &$:<D1S*m 
g-fe>tM 2 5|*j©E*fflife^ 5SSQ<Dli7Jn<>: 
1*bMzmtDLXl\60>tzttL* #X&g-fe^-y-2 5|» 
X*QOJtftl&*fcIttttt*&<ti2llL 
-Cl"**. #Xjgg-fe>-9-2 5C:fc(,\-C. iH££ 

3 4Xli/W/<Xi!SS3 9(-^A$*tfc^Xl±. 35S&Br 
ffi<7)^*t^ll^M3SmjiK3 8 a&tf±3SttiigS&3 8 b 

i=sai*ti.5fc«()s c^xe>so^3sai>iK3 8 a&i;^ 

35ffiilS&3 8 b©3Sl!i«tn:l=J:y#XiSa[-b>-9-2 5(D 

[0 0 5 7] C<Dfc». *fxaSt>D-2 5*SffltS 
Ci:l=<»:U> #*£g^>^2 5gi*A<El ! rt<&3S»>Jg 
Kl:«:4i:t#x?,*iS. LfrU *§ISfi09<D:tfX2gg 

HJ£ff9©<t5lz. #X&g-tr>-*2 stf/x'-^l'X:: 
35Sl*t!-?>^r-l*SS-C-&^fcto, 2 

[m2njsw] m2Hjfieiii=oLx-ciKB^-r*. * 
xjasHz>i>-2 5i:Hif-i?fc^„ ttor. minmmt 

[0 0 5 8] #Xiga-b>-y-2 2 5ICfcL>-CI*. ±35tiB 
ai&2 3 8 b <D35gg»rffia>IlS (*) A<4. 8mml=fc 
;HS£3fEfflai&3 8 aOSSKWr® 

<ffig (*) A<2mm) *y t^<4ott^. CO 
«fe^l=SfiE$*if=*HJi£«!l©#7.iaS-ti>-9-2 2 5 ©It 

[0 0 5 9] 0 8 (a) J^&»*^J:5(=, tfXSgiz 
>-y- 2 2 5 £<£JB Lfc*g£-<& 5 X4z> v>y©0JSfcl* 1 

oo0*4fpr-fcy, nmmmort 2s 

UJ&g&3 8 a<Z>35S&»rS<D:*:#S A<±IHt3Et>e.«:t^fc 

[0 0 6 0] £fc, 08 (b) A*t>l*. *rxfi)S-b>-b- 
2 2 5 * ffiffl LfcJg^lC. -tro#Xj8g-b>-9-2 2 51*3 




&M2 O 0 2- 5 9 0 O 



*}l*TI*. ±3SlbSB2 3 8 b 1 2 5fflf 

*itnaflEi=**<»***i.T:«.»*fc«). <att£sttua 
g&2 3 8 brti**<D2ffiiMgffiA<'hS<fco-c^-s 0 c<z> 

fc«>. Eff^&£3SA)iK3 7 alztgASflfcffXIi, 
a«ni=/W/<xaK3 9fli(=9KAU £35tiiaS&3 8 
b£ftL-C8tfEtff::atil$*ift. CO)**. #Xjgg 
•fe>-9-2 2 5rt<7)i»A£S<&tfIII*R^f=m3*U 
i: LT-t<Dffi7ja*A<gE'>f -5 t.<D<t#;t -?-<D 
— SISS3 4IC14. #(c(5l?-S<D3iEfir-?RAffiSi 

[0061] c<d*5i=» *sus««)*rxas-b>-9-2 

2 5g#jb<E©ft<D3SIMgffil::fc*C£fc<K. E^A* 

2 3 8 b£*LT*t¥.fc< EttflK&ttirsc 

•5. ZOitzlb. «II«fl)/<-5?ta«l:S7 U *© 

cm 3 nnswi »3iijfifi9(=our8ttiB-r*o * 

»t/W/W»i:«>4t flg*<Sl SI 

g-tei/-y-2 5ii*Rfcy, *<Dte©«n£t=oi'>-ci*ifn 

[0 0 6 2] 09 (a) |C^-TJ:-5I=. ^XM-b^ 

3 2 51*. *3SEt±lilE&3 3 8 bA<y<-fy<XiiS&3 3 9<D 

turaaictt l-c 9 og * y vj*$i^g e vm&z*i 

T»y» /W/<X1»3 3 9£35;h.aiRASgv*<£3KtiJ 

an 3 s bdana^tisfUKD. *©s5«i*iaio!)S4t*</h 

5 lc}$tj££*t-c:^a. fUt> 0 9 (b) (= 

[0063] 01 Olz, 09 (b) L-fc^XiSg-ti 
V-9-3 2 5<014#E*. *©£E7Jti*(cr3lx-C. mHIJl 

m<DX*&m-k>-*2 5 t<Dtt&x-mmLtznmm$iji 

•T. 0+. SU8A<*l8«l«©#xi8g-b>-y-3 2 5<7>tt 
*«*<»lSllfi<Wlc06**xag-b>-tJ-2 5©tt 

[oo6 4] 01 oA^e,«•A^5«t5l=. ^xjeg-tv-y- 

3 2 5|>3fl)a*a*lt #XMtVt2 5IZte(t-5^- 
*t «fc y /h * < 4 o T fc y . Eff W ^ 35*1 •& #X S A< 

EgR$35*l-5**X05SSQA<2O [ I /m i n] 
Wt^lCl*. ^Xjgg-t:>-t»-3 2 5F«3<DttA«^l*. *f 
XiBfi-tr^-9-2 5lZfc(f*-t*T.a)8 0%gg|z4■o-Cl,^ 
•5. 

[0 0 6 5] C(D*olc1ifiR-r-5Ci:-e, ;W/^IB 
3 9 i:^S3iEffiaK3 3 8b t«)P^<0ff*li^<D«M. U> 




ftffl2 002-5900 



m 2 iijew tS3 ussffii t zm*-&t>i*tz®m<» t, <dt? 

[0 0 6 6] 01 1 l=^-rj:-5lr, *HJtCiJ©^ia)S 
-b^-9-4 2 51*. @9 (b) (ZX7jil,tz1S*i8U&ii>V 
3 2 5<DX3tEtfi>I8&3 3 8 bCD<gg£*#< L» A-f/* 
XJ1S&4 3 9(DgS(=S|L<^fiELfc ; fc<Dlcffla-r-S. 
o*y. C0)lg^ 3 9<S:±3Sfflit8&4 

3 8 b tli— tomztetfL&lxXi^Z>* 

[006 7] z<DJz?lzmdiZ*itz*mi&m<D1iz.mm. 
-b^tJ-4 2 5<Z>t£f|gA<, HI 2(D-5 r 7 7l=JilB^3||J6 

09 (@9 (b) <»mm -twitis-e^ti/ci^, 0 

4>. S«A<*|gl£ffy<7)**Xjaa-b>-9-4 2 5CDtt«|$. 
«SI8*<S3Slj5fi0iJI=^-5#Xjgg-fe>-9-3 2 5 0>tetg£ 

[OO68] 01 2 (a) A^?>»7i'>-5<fcp|c. tfxigjg 
-tr>-9-4 2 5*<gfflLf=lg^(D3X-bl/v>ycD[5]2ili 
1 Oomt»-ifav&^. m3||Jfi«ija)^X!SS-t2>-9-2 
5£^«|::£SL-CI^C<S:A<#j!>^o C*U*. S!]5£M 
3Stiiill&3 8 a<D3£K»r®a)*#$*<;H^5SAilS3 

7 b©*:h<fcy/h$<^j*$;ftT^£fc«>-t?fcy. _tis 

[0 0 6 9] 01 2 (b) #X»£-te> 

•9-4 2 5 0>«^l=-r-5ctl=<J;ys #xa£-trv*4 2 

5 cdee fxSEt >-y- 3 2 5<ty 

3 8 b(7535g&»f®a>^:#$A</W/^ffi»4 3 9IC 3? L 

<. /W/<xii8S4 3 9i±35ai>i»43 8bi:fl?F a Tt? 
[0 0 7 0] ItoT. *SIJS«>Jl3cfcy. -tI2Sg2ftSS0lJ 

SS-ti ^Vlzm A <* *ifc/ <- v A'x ©55filc|EiSA^ o 
fctLtt, c^$R,f(zE'il=M-r-i:*<t?#, /<— 

[O O 7 1 ] KUu *«BJ<D5UfiC9l=otxrlttB^Lfc 

■5CtJS<, *«BJ©tttBfi«i«SHIc®r-5[Bya>*<D^ 



it If. ±IEJani=SS$*i-5^i: UT. £3KAiIl&, 
a&SSEAiltt. Stf±3StUiII&©iEg (*) tL.T3 
~1 5mm. SiJS^SSffijltSOitg U) iLT1~6 
mmg)SA<#^.e,ti-5o i8BI=fc^rii. 235A 

RglctofcW^Stlt^S^. MM)**!;:* y C 
*l&SStM=S/«f*g-C«fi8 UT * J:t^Z <»: lit *,5A/ 

[0072] JiE*lfi«i=fei^rtt. ^SSAiiiS 
3 7 a at;a9SS35AffiK3 7 banj-Mfcic-oivcii^c: 

*<ty. «itl*01 3(=*-TJ:olc. X3&AiI!&5 3 7 
a»tf3H3£^35AiIS&5 3 7 bj&<»S£3 AlzttLXt* 

I*. fla.l*Etf«>«Mt (Eg) X3KA>IS&5 3 

f#*. -rfc=b*>* *rx«t«>itau. aH£S3 4o>9tA 

fl,3 4 a(0(aS^@^-t--5^A<fc«)«>IC»L. ESCD 

ffig©^±. Eeta>ftttttfi«XM-r4f&s*<** 

[0 0 7 3] £fc. KA^^cDil^^n^fCfidfcif) 

mxzm±-rz>(Diiw$. li\ *ot. ±biiimi*k 

t*Lfc*<. 01 4 (a) Xl*1^0 (c) ©J:5(c> ^ 
3SAMK3 7 a i;li|SS35Affi!«3 7 b, XttflCKSt 
tibii^3 8 a <t±S5aiiiK3 8 b tli. S^I^I*±lCE 
S$^*CtA<»*Lt^ LA»U Ee<k<D«gS(7)tiJ^ 
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